J 



Europaisches Patentamt 
European Patent Office 
Office europeen des brevets 



0 Publication number: 



0 343 893 

A1 



© 



EUROPEAN PATENT APPLICATION 



© Application number: 89305141.7 
© Date of filing: 22.05.89 



© mt CIA C07D 277/82 , C07D 417/12 , 
A61K 31/425 



Claims for the following Contracting States: ES 
+ QR. 

© Priority: 24.05.88 US 198034 

© Date of publication of application: 
29.11.89 Bulletin 89/48 

© Designated Contracting States: 

AT BE CH DE ES FR GB GR IT LI LU NL SE 



@ Applicant: PFIZER INC. 
235 East 42nd Street 
New York, N.Y. 10017(lfS) 

@ inventor: Fliri, Anton Franz Josef 
596 West Thames Street 
Norwich Connectlcut(US) 
Inventor Schnur, Rodney Caughren 
4 Prospect Street 
Mystic Connectlcut(US) 



© Representative: Wood, David John et al 
Pfizer Limited Ramsgate Road 
Sandwich Kent CT13 9NJ(GB) 



© Aromatic and heterocyclic carboxamide derivatives as antineoplastic agents. 

® Acyl derivatives of 2-aminobenzothiazole and alkylated analogs thereof as antitumor agents. 



CO 
00 

n 
<* 
n 



LU 



Xerox Copy Centre 



EP 0 343 893 A1 



AROMATIC AND HETEROCYCLIC CARBOXAMIDE DERIVATIVES AS ANTINEOPLASTIC AGENTS 



Because cancer is second only to heart and vascular diseases as a cause of death in man, 
considerable effort and research has been expended in developing some form of chemotherapy to 
successfully treat the various kinds of human cancers. Tumors, one common manifestation of cancer in 
man, which are abnormal masses of new tissue growth, can bring physical discomfort and drain the body of 
its vital energies. 

Many of the antitumor compounds recently discovered have been natural products. These include 
heterocyclic lactams from marine sponges (U.S. Patent 4,729,996), succinimide derivatives of indole 
alkaloids (U.S. Patent 4,667,030) and indoledione derivatives from marine sponges (U.S. Patent 4,731,366). 
Antitumor activity has also been found in synthetic acylurea derivatives (U.S. Patent 4,677,111). 

U.S. Patent 4,563,527 clams a series of naphthyi amldines as antitrypsin, anti-plasmin, anti-kallikrein 
and anti-thrombin agents. 

It has now been found that compounds of the formulae l-IV 



and 



and 



and 




or a pharmaceutical^ acceptable salt thereof, where X is (Ci-C 5 )alkyl, hydrogen, (Ci-Cs)alkoxy, (Ci-Cs)- 
aikylthio, (Ci-CsJaJkylsulfinyl, (Ct-Cs)aikyisulfonyl, fluoro, chloro, bromo, nitro, trifiuorometyl, carbamyl, N,N- 
di(Ci-C 3 )alky1carbamyl, phenyl, fiuorophenyl, methoxyphenyl, hydroxyphenyl, cyano, cyclohexyl or hydroxy 
(Ci-Cs)aikyl; Y is hydrogen, (Ci -Cs )alky I, (Ci-Cs)alkxoxy, fluoro or chloro; W is hydrogen, (Ct-C 5 )alkoxy, 
cyano, fluoro, chloro or bromo; X and Y when taken together form a benzo ring or a tetrahydrobenzo ring; Z 
is hydrogen, fluoro, chloro, bromo or (Ci-C 3 )aikyl; R is a substituent of the formula 
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R 3 



N 

-(CH 2 ) n {NH) m 'c-N-R 4 or -(Q)-(CH 2 ) p NR 4 R 

where n is an integer of 0 to 2; m Is an integer of 0 to 1; H». R* and R s are each hydrogen or (C,-C 3 )alkyl; 
qTs <& C "n? or S; p is an Integer of 2 to 3; R* and R s when taken together with the nitrogen to which 
they are' attached are" piperidino, pyrrolidine, morpholino, thiomorpholino, piperaz.no or 4- Ci-C£ 
aMpioerazino- R< is hydrogen or methyl; R 2 is hydrogen. (C,-C.)alkyl. nitro. cyano. tnfluoromethyl. fluoro. 

and # isV^aikyl. (C,-C3)a.koxycarbony.methy^ with the proviso that : .n compounds 
of formula I, R is at the m or p position to the carbonyl attachment and when Q is 0, NR or S. p is 2 to 3, 

are antitumor agents. 

Preferred in this group of compounds are those of the formula II. where R is 

■j 

s*' 

N 

-(CH 2 ) n (NH) m C-N-R 4 
R 

where n is 0 m is 1 . R 3 . R* and R s are each hydrogen. W is hydrogen. R 1 is hydrogen and R 2 is hydrogen 
J -C.falkyl oFbormo. Especially preferred within this group are compounds where X is Mrrifaoram^ 
and Y and R 2 are each hydrogen; where X is 5-fluoro. Y is hydrogen and R 2 is .-propyl; where X and Y 
taker M are 4.5-benzo and R 2 is hydrogen; where X is 4-methoxy. Y is hydrogen and I R 2 is ethy ; 
where X is 5-fluoro Y is hydrogen and R 2 is methyl; where X is 5-fluoro. Y is hydrogen and R 2 is methyl; 
wK e X is t fluoro Y is 7-Loro and R 2 is ethyl; where.X is 4-fluoro. Y is 7-methyl and R 2 is ethyl; where X 
riSraio Y is hydrogen and R 2 is methyl; where X is 5-chloro. Y is 6-methyl and R 2 is hydrogen; where X 
s S omety. Y Is 6-ch.oro and R 2 is hydrogen; where X is 6-phenyl. Y is 4-methoxy and R 2 .S 
hydrogen? where X is 5-fluoro and Y and R 2 are each hydrogen; where X is 5-chloro. Y is hydrogen and R 2 
is methyl where X is 5-fiuoro. Y is hydrogen and R 2 is ethyl; where X is phenyl and Y and R 2 is ethyl. 
whTre X is phenyl and Y and R 2 are each hydrogen; where X is 5-fluoro. Y is 6-fluoro and R 2 is hydrogen; 
where X !s 4-methyl. Y is 5-ch.oro and R 2 is hydrogen; where X is 5-fluoro. Y is 6-bromo and R 2 ,s 
hydrogen; and where X is 5-fluoro. Y is hydrogen and R 2 is bromo. 
Also preferred are compounds of formula II, where R is 

N 

II 4 

- (CH_ ) (NE) C-N-R 
2 n m | - 

R 

where n is 0 m is 1 R'. R 3 , R* and R s are each hydrogen and R 2 is (C, -C*)alkyi. Especially preferred 
within this groups the compound where X is 7-fluoro. Y is 6-fluoro. W is 4-methoxy and R 2 is ethyl. 
A third preferred group of compounds are those of formula II, where R is 

wSr^p'sTR^and R* are each hydrogen or (C,-C3)alkyl and R' and R 2 are each hydrogen. Especially 
prefemfd within this group are compounds where Q is S. R* and R* are each hydrogen X ,, ; 6-phenyl and 
? and W are each hydrogen: where Q is NH, R* and R» are each hydrogen. Z is 6-phenyl and Y and W are 
each hydrogen: where Q is S, R* and R s are each hydrogen. X is 5-fluoro and Y and W are each hydrogen; 
and where Q is NH, R* and R* are each methyl. X is 6-cyano and Y and W are each hydrogen. 
A fourth group of preferred compounds are those of formula I. where 2 Is hydrogen and R is 

3 
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5 




where n is 0, m is 1 and R 3 , R 4 and R 5 are each hydrogen. Especially preferred within this group are the 
io compounds where X is 6-nitro and Y and W are each hydrogen and where X is 5-fluoro. Y is 6-fluoro and W 
is hydrogen. 

A fifth group of preferred compounds are those of formula I where R is 
(Q)<CH 2 ) P NR*R 5 

where R 4 and R s are hydrogen or (Ci-C 3 )alkyl or together with the nitrogen is piperldino, R 1 is hydrogen, W 
'* is hydrogen and R 2 is hydrogen or (Ci-COalkyl. Especially preferred within this group are the compounds 
where X is 5-chloro, Y is 6-chloro, R 2 is ethyl, Q is NH, p is 2 and R 4 and R 5 are each methyl; where X is 5- 
chloro, Y is 6-chloro, R 2 is ethyl, Q is NH, p is 3, and R 4 and R 5 are each methyl; where X is 6-cyano, Y is 
hydrogen, R 2 is ethyl, Q is NH, p is 3 and*R 4 and R 5 are each methyl; where X is 6-cyano, Y is hydrogen, 
R 2 is ethyl, Q is NH, p is 2 and R 4 and R 5 together with the nitrogen is piperidino; and where X is 6-n-butyl, 
20 y is hydrogen, R 2 is hydrogen, Q is CH 2 . p is 0 and R 4 and R s are each hydrogen. 

Also part of the present invention is a method for treating tumors in mammals which comprises 
administering to said mammals n antitumor effective amount of a compound selected from formulae l-IV or 
a pharamaceuticaliy acceptable salt thereof. 

In designating the substituents such definitions as (Ci-Cs)alkyl mean alkyl of one to five carbon atoms 

2S etc. 

Also considered as part of this invention are compounds of the formula 



Z 



30 
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35 



and 
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and 



45 
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50 
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where W, X. Y, Z, R and R 2 are as defined herein and R° is 
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N 

It 4 
-<T)-(NH) m C-N-ir 
m Ik 



where T is -OCH 2 CH 2 -, -SCH 2 CH 2 -. -(CH 2 ) P - or a bond, and m, p. R 3 , R* and R* are as defined herein 

Tte compounds of formulae I and II are prepared by the acylation of the appropriate 2-amlnoben- 
zothiazole with a carboxy activated benzoic or thiazolyl carboxylic acid. 

The activated acid can consist of an acid halide or an activated ester or mixed anhydride. The preferred 
acvlatina agent is either the N-hydroxy-succinimide ester or the acid chlonde. 

The coupling reaction can be achieved by contacting one mole of the appropriate benzcc or thiazolyl 
rs carboxylic acid N-hydroxysuccinimide ester hydrochloride with from 1 to 2 moles of the requisite , 2- 
aminobenzothiazole and about .01 mole of hydroquinone in a reaction-inert ^^^J^^l 
mamide, dimethylsulfoxide. or N-methyl-2-pyrrolidone. The reaction .s heated .n the dark for about 1 to 36 

h °^;%rn7tn:raSonTh?reaSon mixture is diluted with methane., filtered, if neces^ and 
*o the filtrS Applied to the protonated form of an ionexchange resin (pH 5-6) such as GC 50 1 (Aldnch 
Chemical Co! inc.). The resin-product complex is then washed sufficiently with methanol, water, dimethyl- 
sulfoxide, dimethylformamide or acetonitrile or mixtures thereof, to remove all the remain.ng. unreacted 2- 

ami The e proS iffreed from the resin complex by treating the complex with a 0.1-0.01 molar solution of 
as an acid such as hydrochloric acid, hydrobromic acid, methane sulfonic acid lactic ac.d or acetic . aad .n 
such solvents as water, methanol or acetonitrile. The wash liquids are combined and concentrated The 
product, isolated as the salt of the acid wash, precipitates as the solution is concentrated, and is coHected 
by filtration. Further purification can be carried out by recrystallization from such solvente as dimethylfor- 
mamide. tetrahydrofuran, ethyl acetate, dimethylsulfoxide. N-methyl-2-pyrrohdone or methanol or m.xtures 

'^modification of this procedure comprises contacting one mole of the requisite acid N-hydroxysuc- 
cinimide ester or optionally an acid addition salt, with 1.0-2.0 moles of the corresponding 2-ammoben- 
^SS^Z^S -0? mole of hydroquinone and. if required. .01 mole of 4-dimethylaminopyndine m 
TStoSZ* anhydrous solvent such as dimethylformamide. dimethylsulfoxide, tetrahydrofuran ethyl 

as US. benzene. Juene. acetonitrile or N-methyl-2-pyrrolidone or mixtures thereof. The reaction time is 
about 1-36 hours depending on the reaction temperature, which is from about 20-180 C. 

On completion of the reaction, the reaction mixture is allowed to cool to room temperature and the 
• precipitated solid, which is usually an acid addition salt of the desired product, is filtered. The filtrate. 
cSntg the remainder of the product, is adjusted to a pH of about 7-9 using such bases as pyridine 

40 aqueous alkali bicarbonates. alkali carbonates or alkali hydroxides, and the product, in neutira. fern, i isolated 
by filtration or extraction with a water-immiscible solvent such as ethyl acetate. f ° " de j 

chloroform or diethyl ether. The isolated product can subsequently be converted to an ac.d add.t.on salt by 
treating a solution of the neutral product with a equivalent of an appropriate morgan.c or organ.c add. The 
originally obtained acid addition salt can be crystallized from any one of the prev.ously mentioned 

45 recrys tallizing solvents, or it can be converted to the netural compound by adjusting an aqueous solution of 
the salt to a pH of 7-10 and isolating the neutral product as descnbed above. 

A second modification of the process for preparing the compounds of formulae I and II comprise^ 
initially, containing one mole of the appropriate benzoic or thiazolykl carboxylic acd wrth one mote of N- 0- 
bistrimethylsilyl acetamide in tetrahydrofuran at elevated temperatures until the mixture is homogeneous. 

so by the addition of 2 moles of thionyl chloride. The resulting acid chloride coupling reagents may 

DreciDitate as acid addition salts. , ^ , 

Alternately, the acid chlorides can be prepared by heating the appropriate acids with a large excess of 
thionyl chloride, in an suitable solvent such as tetrahydrofuran. followed by concentration under vacuum to 
obtain the desired intermediate acid chloride hydrochloride salt. 
55 The above mentioned acid chlorides are generally employed in the next coupling react.on wrthout 
purification. In practice, one mole of the acid chloride hydrochloride is treated w.th 1.0-4.0 moles of the 
desired 2-aminobenzothiazole in a reaction-inert solvent such as those mentioned previous y when an 
activated ester was employed instead of an acid chloride. The reaction is earned out at room temperature 
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with a reaction tim of 1-24 hours. The completed reaction can be neutralized with ammonium hydroxide to 
pH 7-10 and the neutral product either filtered from the reation or extracted with a water immiscible solvent 
such as previously mentioned. 

The compounds of formulae I and II can also be prepared through the condensation of the benzoic or 
thiazolyl carboxylic acid esters, of the appropriate 2-aminobenzothiazole. 

In practice, a solution of one mole of the requisite ester in a reaction inert solvent, such dimetylfor- 
mamide, dimethylsulfoxfde or acetonitriie, is added to a suspensin of about one mole of the sodium salt of 
the desired 2-amlnothiazole, also in a similar reaction-inert solvent, the sodium sait having been prepared in 
situ by the reaction of the 2-amlnobenzothiazole with an equivaient of oil free sodium hydride. ~~ 

The reaction time at ambient temperatures is about 24 hours. The reaction mixture is then diluted with 
water and the product precipitated by the addition of sufficient 1 N hydrochloric acid to give a pH of 7. The 
product can be purified by conventional means such as chromatographing or recrystallization. 

The formation of the compounds of formuiae II! and IV result from the alkylation of the compounds of 
formulae il and I, respectively. 

In practice, the neutral compounds of formulae I and II in a reaction inert solvent such as dimethylsul- 
foxide, dimethylformamide or N-methyl-2-pyrroiidone are treated with about an equimolar amount of the 
alkylating agent generally as hallde and the reaction mixture heated at steam bath temperature until the 
reaction is homogeneous. The reaction mixture is cooled to room temperature resulting in the precipitation 
of the product as an acid addition salt, the anion of which is derived from the haiide of the alkylating agent. 

As previously indicated, the present invention embraces pharmaceutically acceptable salts of the 
biologically active compounds. Such salts are those which are non-toxic at the dosages administered. Since 
compounds of the invention may contain both basic and acidic groups, both acid addition and alkali addition 
salts are possible. Pharmaceutically acceptable acid addition salts include e.g. f the hydrochloride, 
hydrobromide, hydroiodide, sulfate, bisulfate, phosphate, acid phosphate, acetate, lactate, maleate, 
mesylate, fumarafe, citrate, acid citrate, tartrate, bitartrate, succinate, gluconate, giutamate, aspartate and 
saccharate salts. Pharmaceutically acceptable alkali addition salts include e.g., the sodium, potassium, 
calcium and magnesium salts. Conventionally methods of forming acid addition and alkali addition salts may 
be employed. 

The compounds of formulae III and IV are alkylated on the nitrogen containing the acidic proton 
removed during the formation of basic salts and, consequently, can only form acid addition salts. 

The activity of the compounds of this invention as antitumor agents can be determined by several tests. 
One of the procedures which is accepted as a reliable test for the evaluation of antitumor agents is the 
Experimental Metastasis, Survival (EMS) Assay for evaluation of cancer therapeutants. This test is designed 
for the detection and evaluation of cancer therapeutants. It employs the Lewis lung carcinoma (3LL) which is 
the most frequently used tumor worldwide for the discovery of antimetastatic and antitumor agents. This 
tumor has been shown to be related in histopathology and chemotherapeutic responses to human lung 
carcinomata. The design of the system is similar to that used by the National Cancer institute tumor 
screens, but empioys technical modifications to provide increased reproducibility and precision. The values 
for compounds active in this screen can be compared to published values for anticancer drugs. The tumor 
was selected for its high predictivfty rate for clinical success. 

The test is carried out as follows: 

1. Adult female (C57BL/6 x DBA/2JFI hybrid mice (18-20 g, n ■ 7/group) are given an intravenous 
(lateral tail vein) injection of 4-6 x 10E5 log phase 3LL Lewis lung carcinoma cells on day 0, which initiates 
pulmonary arrest extravasation and pulmonary metastatic tumor growth. 

2. At various times after iv tumor challenge mice are treated with test agents. The standard operating 
procedure involves intraperitoneal administration for each of 8 consecutive days, beginning on the second 
day after tumor challenge (i.e., qd 2-9). 

•3. The mice are monitored daily, throughout the experiment for compound-related or tumorrrelated 
deaths. The median survival time (MST in days) is used to computer the value for T/C as follows: 
T/C (%) - MST(treated) / MST(controls) x 100% 

4. By this formula, compounds which have a value for T/C > 124% and which are statistically 
significant in the Armrtage-Cochran test (P < 0.05) are considered active. Substantial activity is associated 
with values for T/C of > 150%. Outstanding activity (T/C > 200%) in this assay is comparable to the best of 
the clinically active drugs such as adriamycin and cyclophosphamide. 

5. During preliminary work, it has been observed that the MST for vehicle controls ranges from 16-20 
days, with 17 days occurring most frequently. 

The compounds of the present invention can be administered as antitumor agents by either the oral or 
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TO 



parental routes of administration. In general, these antitumor compounds are normally adm.rnstered orally in 
oosages ranging from about 6 mg to about 400 mg per kg of body weight per day and 1 mg to about 200 
mg per kg variations will necessarily occur depending upon the condition of the subject being treated and 
Ocular compound being administered. It is to be noted that these compounds may be administered 
TcSSon witi pharmaceutically acccptab.e carriers by either of the routes previously indicated, and 
that such administration can be carried out in both single and multiple dosages. 

The novel compounds of the invention can be orally administered In a wide variety of different dosage 
forms i e they may be formulated with various pharmaceutically acceptable inert earners in the form of 
tablets capsules, lozenges, troches, hard candies, powders, sprays, aqueous suspensions, elixirs, syrups, 
and he like. Such carriers include solid diluents or fillers, sterile aqueous media and venous non-tooc 
organic solvents, etc. Moreover, such oral pharmaceutical formulations can be suitably sweetened and/or 
flavored by means of various agents of the type commonly employed for such purposes. In general the 
compound of this invention are present in such oral dosage forms at concentration levels ranging from 
about 0.5% to about 90% by weight of the total composition, in amounts which are sufficient to prov.de the 

15 ^S^rpMeTS oral administration, tablets containing various excipients such as sodium citrate, 
calcium carbonate and calcium phosphate may be employed along with various disintegrants such as 
starch and preferably potato and tapioca starch, alginic acid and certain complex sH.ca es. together w.th 
ondto agents such as polyvinylpyrrolidone, sucrose, gelatin and acacia. Additionally, lubncat.ng agents 
sS as magnesTum stearate. sodium lauryl sulfate and talc are often very useful for tabletting purposes, 
lo ,d compoSns of a similar type may also be employed as fillers in soft and hard-fll.ee I gelatin capsute* 
preferred materials in this connection would also include lactose or milk sugar as well as high molecular 
weiaht polyethylene glycols. When aqueous suspensions and/or elixirs are des.red of oral administration, 
me essential active ingredient therein may be combined with various sweetening or flavoring agente 
coloring matter or dyes and. if so desired, emulsifying and/or suspending agents as well, together w.th such 
diluents as water, ethanol. propylene glycol, glycerin and various like combinations thereof. 

In addition to being antitumor agents, the compounds of this invention are also protease inhibitors and 
have aDDlication as anti-plasmin agents. 

PtaLn. an enzyme existing in the blood, is the result of the action of plasminogen tissue activator on 
the oroeSne plasminogen. Plasmin plays an important role in capillary blood flow and I m the id.ssolut.on 
of fibrin. However, when this enzyme is present in abnormal amounts it causes hemorrhag.c d.seases. In 
such cases, the sue of anti-plasmin agents is extremely important. The compounds of ^e present possess 
this anti-plasmin activity, which can be readily demonstrated by the assay of H. Z.mmerman, et at., Proc. 

— Trl^mfounl5 7 o°the 9 pfisent invention can be administered as anti-plasmin agents by either the oral 
or parental routes of administration. In general, these anti-plasmin compounds are normally administered 
o a!rin doses ranging from about 6 mg to about 400 mg per kg of body weight per day and 1 mg to about 
200 mg per kg of body weight per day when given parenteral^; variations will necessarily occur depending 
upon the condition of the subject being treated and the particular compound being administered. K is to be 
noted that these compounds may be administered in combination with pharmaceutically acceptable camera 
bySher of the routes previously indicated, and that such administration can be earned out in both smgl 

and r^ P t!pri 0 m?nagents. the compounds of the present invention can be administered orally in the same 
form as when administered as antitumor agents, making use of tablets, capsules, lozenges, troches, 
45 powder, aqueous suspensions and the like. 

The following examples illustrate the invention but are not to be construed as limiting the same. 
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EXAMPLE 1 



50 



1 Quanidino K,. f c-. i ^^^ t h ia7 ni.?.vhh e nzamide hydrochloride (l,X = 6-NQ 2 ; W and Y = H; Z = H; m = 1; n-0. 
■ _ and R 5 .R» and FV = H) 



55 



To a stirred cold (-5* C) solution of 1.07 g. of 4-guanidinobenzoic acid hydrochloride and 740 mg. of 1- 
hydroxybenzotriazole in 8 ml. of dimethylformamide was added 1.12 g. of dicyclohexylcarbodiimide in one 
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portion. After two hours at 0* C, 950 mg. of 6-nitro-2-aminobenothiazole was added and th reaction mixtur 
was stirred at room temperature for two hours. The mixture was filtered and the filtrate applied to 35 g. of 
ionexchange resin GC 50 (H+ form). The column was washed with 200 ml. of water and sufficient methane 
until the washliquid became colorless. Following a second water/methanol wash the product was eluted 
s from the column using a .05 M hydrochloric acid in methanol solution. The fractions containing the product 
are combined, concentrated to dryness and recrystallized from methanol, 60 mg., m.p. 311-329* C. 



EXAMPLE 2 



4-Guanidino-N-(6-nitrobenzomiazol-2-yl)benzamide hydrochloride (f,X=6-N0 2 ; W and Y=H; Z = H; n = 0; m = 1; 

and re.R^and R 5 = H) 1 

15 

A solution 44.51 g. of 4-guanidinobenzoic acid N-hydroxysuccinimide ester hydrochloride, 31 .3 g. of 6- 
nitro-2-aminobenzothiazole and 3.13 g of hydroquinone in 200 ml. of N-methyl-2-pyrrolidone was stirred in 
the dark under an inert atmosphere at 175*C for 90 minutes. The reaction mixture was cooled to room 

20 temperature, diluted with 300 ml. of methanol and filtered. The filtrate was combined with 500 g. of GC 50 
ionexchange resin (H+ form) and the pH adjusted to neutral by the addition of 10-20 ml. of pyridine. The 
resin was washed several times with methanol, poured into a glass column and washed with methanol until 
the washings were colorless. The basic material was eluted with a .01M solution of hydrochloric acid in 
methanol. The fractions containing the product were combined and concentrated in vacuo until a precipitate 

25 forms. The product was filtered and dried to give 22.5 g. of material essentially identical to that obtained in 
Example 1. 



EXAMPLE 3 

30 



4-Guanidino-N-(6-nitrobenzothiazol-2-yl)benzamide hydrochloride (i,X = 6-NQ 2 ; W and Y = H; 2 = H; n = 0; m = 1; 

R 3 ,R* and R 5 = H 1 1 



A saturated solution of 25 g. of 4-guanidinobenzoic acid N-hydroxysuccinimide ester hydrochloride and 
31.2 g. of 6-nitro-2*aminobenzothiazole in dimethylformamide was stirred at 120*C for 72 hours. The 
reaction was cooled to room temperature, filtered and the solids washed with a small amount of 

40* dimethylsulfoxlde and methanol. The original filtrate and washings were combined and concentrated in 
vacuo to 100 ml. and applied to a 55 mm diameter column filled up to 22 inches with GC 50 ionexchang"e 
resin (H+ form) packed in methanol. The column was eluted with methanol until the wash liquid was 
colorless. Subsequently, a .01 M hydrochloride solution in methanol was used to elute the basic product. 
The pH neutral fractions are collected, concentrated under vacuum and recrystallized from methanol using a 

45 Soxhlet extractor apparatus, 5.2 g. The product was identical to that obtained in Example 1 . 



EXAMPLE 4 

50 

Starting with the appropriate 2-aminobenzothiazole and p-guanidinobenzoic acid ester and using the 
procedure of Example 2, the following compounds were prepared: 
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N 




NH 
it 

NB-C-NH 



2 



.HC1 



X 

6 -CI 

6-OCH 3 

6-OC 2 H 5 " 

5- CH 3 

6- CH 3 
H 

4- OCH 3 
6-Br 
6-CCNH 2 
6-CF 3 
6-NC 2 
6-SCH 3 
6-S0 2 NH 2 
6-NH 2 
6-S0 2 CH 3 
6-CH(CH 3 ) 2 
6-CN 

5- CON(CH 3 ) 2 

6- C 6 H 5 
6-(CH 2 ) 3 CH 3 
6-SOCH 3 
4-CF 3 
4-CH 3 

6-(CH 2 ) 2 OH 
4-OCH, 



Y 
H 
H 
H 

6-CH 3 
H 
H 
H 
H 

a 

H 

4-CH 3 0 
H 

a 

H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 

7 -CI 



W 
H 
H 
B 
H 
H 
H 
H 
H 

a 
a 

H 
H 

a 

H 
H 
H 

a 
a 
a 
a 
a 
a 
a 
a 



m.p. , °c 
315-318 dec. 
> 300 dec. 
260-263 
323-325 
299-302 
250-253 
295-300 dec. 
289-294 dec. 
31S-313 
3L0-312 
* 350 dec. 
270-271 
225-227 
301-302 dec 
301-306 dec 
283-284 
322-326 dec 
203-205 
287-293 dec 
254-258 dec 
210-212 
265-267 
178 

300 dec. 
314 



X 

4- HCL 

5- P 
5-F 



a 

H 
6-F 



w 

H 
3 
H 



m.p 



263-264 
283-284 
283-284 
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EXAMPLE 5 



^Guanidino-N»(3-benzyloxycarbonylmethy{-^nitroben20thiazoi-2-yl)benzamide hydrobromide (IV. X = 6-NQ 2 ; and 

A solution of 3.0 g. of 4«^uanidino-N-(6-nitrobenzothiazol-2-yl)benzamlde hydrochloride In 5 ml. of hot 
io dimethylsulfoxrde was treated with 25 ml. of concentrated ammonium hydroxide and 25 ml. of water. The 
yellow precipitate was filtered, washed successively with water (10 ml.), methanol (20 ml.), ethanol (20 ml.) 
and ether (20 ml.) and dried, 2.5 g. 

A suspension of the above neutral compound (480 mg.) in 10 ml. of N-methyl-2-pyrrolidone and 4 g. of 
benzyl bromoacetate was heated at 100* C until the reaction mixture was homogeneous. The mixture was 
75 cooled to room temperature, diluted with ethyl acetate until cloudy and allowed to stand for several hours. 
The solid ws filtered and recrystallized from methanol, 400 mg., m.p. 242-247* C dec. 

In a similar manner was prepared from t-butyl bromoacetate 4- guanidino-N-(3-t-butoxycarbonylmethyl- 
6-nitrobenzothiazol-2-yl)benzamide hydrobromide, m.p. 269-275° C dec! 



20 



EXAMPLE 6 



25 4-Guanidinomethyl-N-(6-nitrobenzothtazol-2-yl)benzamide metanesulfonate(l, X = 6-NQ 2 ; Wand Y = H; m = 1; 

Z = H; n = 1; R 3 , R» and R 5 = H) 1 

A solution of 7.0 g. of a 4-guanidinomethylbenzolc acid N-hydroxysuccinimide ester, 5.5 g. of 6-nitro-2- 
30 aminobenzothiazole and 700 mg. of hydroquinone In 60 ml. of N-methyi-2-pyrrolidone was stirred, at 180* C 
in the dark under an inert atmosphere for 40 minutes. The reaction mixture was coofed to room 
temperature, diluted with 400 ml. of methanol and allowed to stir for 30 minutes. The solids were filtered 
and the filtrate concentrated to 100 ml. in vacuo and applied to a column containing GC 50 (H+ form) 
ionexchange resin. The resin was washed with methanol until the washings were colorless. The column 
35 material was then eluted with an 0.01 M solution of methanesuifonic acid in methanol. The fractions 
containing the product were combined, concentrated in vacuo and the residue recrystallized from methanol 
using a Soxhlet extractor, 1.8 g., m.p. 300* C. 

40 EXAMPLE 7 

Using the procedure of Example 6 and starting with the requisite reagents, the following compounds 
were prepared: 



45 



50 



55 




H 
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X Y W m.p. 



10 



is 



6~M0 2 H H 219-319 dec, 

6-N0 2 4-CH 3 0 H 233-289 dec. 

6-CF3 H H 219-221 

6-CONH, H H 193-195, 



EXAMPLE 8 



^.fi, Ja nidin 0 methvl- N-{6-phenylb9n 2 othia2ol-2-yl)ben2amide hydrochloride 0. X = 6-C 6 H 5 ; W and Y-H; Z = H; 
" n = 1; m = 1; R 3 , R* andR 5 =H) 

20 A suspension of 5 g. of 23-guanidinometylbenzoic acid N-hydroxysuccinimide ester hydrochloride, 8.8 
g of 2-amino-e-phenylbenzothiazole and 500 mg. of hydroquinone in 15 ml. of N-methyl-2-pyrroiidone was 
stirred at 130* C in the dark under an inert atmosphere for 6 hours. The reaction was cooled diluted wrth 
200 ml. of methanol, added to 250 g. of GC 50 ionexchange resin (H+ form) and te pH adjusted to 5 wrth 
pyridine. The resin was washed with methanol until the wash liquid was colorless. The basic product was 

2B JSSd with a solution of JOIN hydrochloric acid in methanol. The fractions containing the product were 
combined and concentrated under vacuum. The residual product was recrystall.zed from methanol. 2.2 g., 

m ' P 'ln 8 a° similar manner was prepared 3-quanidinomethyl- N-(6-nitrobenzothiazol-2-yl)benzamide hydrochlo- 
ride, m.p. 295-300" C dec. 
30 — ; 

EXAMPLE 9 



35 



2-Guanidlno-N-(5-flu oroben 2 othia Z ol-2-vnthlazole-4-carboxamide (U, X=5-F; W and Y = H; R^ = H; R^H; n = 0: 
— m = 1; R a .R*. andH^ = H) 

<° A suspension of 42.86 g. of 2-amino-5-fluoroben20thiazole hydrochloride, 66.95 g. of 2- 
guanidinothLole-4-carboxylic acid N-hydroxysuccinimide ester hydrochloride and 100 mg of h^roqu^one 
fn 300 ml. of N-methyl-2-pyrrolidone was heated in the dark wrth stirring and under an inert atmosphere at 
25 ? C fo 6 hours. The reaction mixture was cooled to room temperature and diluted with 500 ml. of a 5% 
aqueous sodium bicarbonate solution. The resulting precipitate was firtered. washed iwj .water (3 x 5O0 ml.) 
« and dried. The crude product was recyrstallized twice from pyridine, 22.5 g., m.p. 290-291 C. 

In a similar manner was prepared s-guanidino-N^S-chloro-e-methylbenzoth.azol-^yOth.azole-A-carbox- 

amide, m.p. 286-287* C. dec. 
50 EXAMPLE 10 



2.Guanidino-N. (5-fluorobenzothiazol-2-vl)thiazole-4-carboxamide hydrochloride (II, X^5f: W and Y = H; RMj; 
ss " R* = H: n = 0: mgjT R 3 . R* and R 5 = H) 



The procedure of Example 9 was repeated using 4.08 g. of 2-amino-5-fluorobenzothiazole hydrochlo- 

11 
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ride. 6.37 g. of 2-guanidinothiazoie-^carboxyiic acid N-hydroxysuccinimide ester hydrochloride and 10 mg. 
of hydroquinone in 30 ml. of N-metyl-2-pyrrolidone. After the reaction was cooled, the reaction mixture was 
diluted with 1.5 I. of ether causing the separation of an oiiy precipitate. The ether was decanted and the 
residual oil dissolved in 100 mL of dimethylsuifoxide and 50 mi. of methanol. The resulting solution was 
s added slowly to 2.5 I. of ether with stirring. The resulting precipitate was filtered and dried, 6.7 g. A sample 
was purified by trituration with methanol, m.p. 279-280° C. 



EXAMPLE 11 

10 



2-Guanidino-N-(5-fluoroben2othia20l-2-yl)thia20le-4-carboxamide sodium salt (II, X=5-F; W and Y = H; R 1 = H; 

' R* g H;n=0;m«1; FP t R* and R 5 = H) 1 

75 

A solution of 3.36 g. of the product of Example 9 in 35 ml. of diemethylsulfoxide was treated with 540 
mg. of sodium methoxide in 5 ml. of methanol. After stirring for ten minutes the solution was diluted with 
diethyl ether until a precipitate started to form. After stirring for 30 minutes the solids were filtered, washed 
20 with a small amount of water, then ethanol and diethyl ether, and dried, m.p. 260-262" C. 

A similar formation of the sodium salt from the product of Example 10 was carried out using two 
equivalents of sodium methoxide per mole of hydrochloride. 



25 



EXAMPLE 12 



30 



35 



Employing the procedure of Example 10, and starting with the appropriate reagents, the following 
compounds were prepared as their indicated acid addition salt. 



Acid 




40 



45 



50 



55 
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EXAMPLE 13 

5 « 

Employing the procedure of Example 11, and starting with the appropriate starting materials, the 
sodium salt of the following compounds were prepared: 

NH 

io n II 

NHCNH 2 



Y ti ->/ 



H B 2' 

is R 
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EXAMPLE 14 



Using the procedure of Example 9 and starting with the requisite reagents, the following compounds 
5 were synthesized: 
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50 

EXAMPLE 15 



55 

2-Guanidino-N-(3-m9myl^nifrobere (HI, X = 6-N0 2 ; Wand Y = H; R 1 = CH 3 ; 

R 2 = H; n = 0; m = 1; R 3 , R* and = H) and 2-guanidino-N-methy(-N-(6-ni^erT2^^ 

amide (11, X = 6-NQ 2 ; W and Y = H; R 1 = CH3 ; R 2 = H; n = 0; m = 1 ; R 3 , R* and R 5 = H ' 
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To a solution of 2.0 g. of the sodium salt of a-guanidino-N^B-nitrobenzothiazol-a-yOthiazole-^carbox- 
am J« in 20 ml ofVmethvl-2-pyrrolidone was added 739 mg. of methyl iodide. After stimng for 72 hours 
2 Z^l ^Z I So lK. of diethyl ether and filtered. The solids w.re grated with 75 mL of 
^m^vlsulfolide to Qive 1 01 g. of the compound related to 111, m.p. 350 C dec. The tnturate was d.luted 
tSSS^ *!^ precipitated wSh diethyl ether, yielding the isomer related to ... 215 mg., m.p. 



w 



272-274 C. 

EXAMPLE 16 



^.^ i n. a tH V ,thinVN.r6.ohenvlben 2 othiazo ^-v^hi^n.e.4.carboxamide hydrochloride (II. X = 6-phenyl; Y, W. W 
— 1 and R* = H: Q = 5: P = 2 and R* and R^H 



20 



A^-ft-butoxycarbonvlamlnoethylthio^N^e-phenylbenzothiazol^-yinhiazole-^carboxamide 



A stirred suspension of 3.8 g. of (2-(t-butoxycarbonylaminoethylthio)thiazole-4-carboxy ic acd N-hydrox- 
vsucdSe etter. 2.36 g. of l-amino-6-phenylbenzothiazole and 200 mg. of 4-dime*ylam.no-pynd,ne ,n 
25 S Sriyf aSkte wa's heated to reflux for 15 hours. The reaction mixture was coo.ec and concentrated 
to 10 ml. The precipitated product was filtered and recrystallized from ethyl acetate. 2.04 g., m.p. 171- 

173 in C a similar manner were prepared: 2-<t-butoxycarbony.aminoethy^ 

tniazole^carboxamide. m.p. 198-199- C. and 2-tf-butoxycarbonylam,noethylth,o)-N-(3-methyl-5- 
fluorobenzothiazol-2-yl)thiazole-4-carboxamide. m.p. 204-205 C. 



30 



35 



40 



45 



B. 2-faminoethylthio)-N-(6- P henvlbenzothiazol-2-y.)thiazole-4 -carbox a mide hydrochloride 

A suspension of 2.04 g. of the product of Example 16A in 8 ml. of trtfluoroacetic acid washed in 
room wernlflM. The solvent was removed in vacuo and the residue suspended ,n 300 ml of 

eZ SSTS suspension was washed successively with5% sodium bicarbonate solution (3 x 1 00 ml.) 
S (fx 100 mlH^d a brine solution (100 ml.). The organic layer was dried over sodium sulfate and 
concerted to dryness. The residue was dissolved in a small amount of 0.1 N methanols hydroch.onc acd 
and the Drecipitated solid filtered and dried, 840 mg., m.p. 266-267 C. . ^. .. 

In a Mr manner were prepared: 2 .(aminoethylmio)-N-<5-fluorobenzo*W 
hydrachloSrmp 261-263' C. dec. and 2 - (a minoethy.thio)-N-(3-methy.-5-fluorcbenzoth,azol-2-yl)thiazo.e- 
4-carboxmaide hydrochloride, m.p. 276-277 C. dec. 



EXAMPLE 17 



tm im a ,h V , a m in oethvlamino)-N-(6-cyanobe nzothiazol-2-yl)thiazole-4 : carboxamide (U. X^CN; Y and W = H; W 
— " and R j = H: Q = NH; p = 2; and R» and R 5 =CH 3 ) 

S5 To a suspension of 288 mg. of oil free sodium hydride in 20 ml. of dry dimetylfor^rnamide was added 
219 g of 2-amino-6-cyanobenzothiazole. After stirring for 40 m.nutes. 152 g. erf -ethyl 2- 
fd methylaminoethylamino)thiazole-l-carboxylate was added in 3 ml. of dry dimethylformarn.de and the 
£Z rrire aUowed to stir for 24 hours. The reaction mixture was diluted with water (200 ml.) and 
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xtract d with di thy! ether (3 x 250 ml.). The aqueous layer was adjusted to pH 7 with 1 N hydrochloric 
acid and the pr cipitated product filtered. The solids w re dissolved in 30% methanol-chloroform, dried 
over potassium carbonate and concentrated to dryness, 2.56 g. The crude product was chromatographed 
on 300 g. of silica gel using 5% methanol-chloroform and 240 tubes. Tubes 148-240 were combined and 
concentrated to give 510 mg. of the desired product, m.p. 201-203* C. 



EXAMPLE 18 



10 



2-(Dimethyiaminoemylamino)-N-(6-phenylbere (11, x = 6-0; Y and W = H; Ri 

and R z « H; Q = NH; p-2; and R+ and R 5 *"CH?) 1_ 

is 

Following the general procedure of Example 17, 5.58 g. of 2-amino-6-phenylbenzothiazole, 3.0 g. of 
ethyl 2-(dimethylaminoethylamino)thiazole-4-carboxylate and 592 mg. of oil free sodium hydride gave 2.89 
g. of product after chromatographing. This material was further purified by recrystaJlization from acetonrtrile 
2J22 g., m.p. 172 r 174'C. 



20 



25 



EXAMPLE 19 



2-(Dimethylaminoethylamlno)-5-ethyl-N-(5 t 6-dichlorobenzothiazol-2-yl)thiazole«4-carboxamide (II, X=6-CI; Y-5-CI* 
W = H; R^H; R* = C 2 H 5 ; Q = NH; p = 2; and R* and R 5 ==*CH7 ' ' 1 

30 Following the general procedure of Example 17, 894 mg. of 2-amino-5,6-dichlorobenzothiazole. 1.07 g. 
of ethyl 2-(dimethylaminoethylamino)-5-ethylthiazoIe-4-carboxylate and 108 mg. of oil free sodium' hydride 
in 25 ml. of dry tetrahydrofuran were refluxed for 16 hours to give, after chromatographing on silica gel, 460 
mg. of the desired product, m.p. 199-201 " C. 



35 



EXAMPLE 20 



43-(Dimethyiaminopropylamino)-5-e^ ^ X = 6-CI' Y-5- 
Cl; W = H; R 1 = H; R^C^Hs; Q a NH; p = 3; and R+ and R*«CH 8 1 1 

In a manner similar to Example 19, 1.10 g. of 2-amino-5,6-dichlorobenzothiazole, 1.43 g. of 2- 
45 (dimethylaminopropylamino)-5-ethylthiazole-4-carboxylate and 144 mg. of oil free sodium hydride in 30 ml. 
of dry tetrahydrofuran gave 1.05 g. of product, m.p. 189-191 * C. 

EXAMPLE 21 

50 ' " ~ 



2-(Dimethylaminopropylamino)-5H3myf-^ (|| f X = 6-CN- Y-H* 
W = H; R 1 = H; R Za CgHs; Q S NH; p = 3; and R+ and R 5 = CH 3 1 L 1 

55 

In a manner similar to Example 17, 673 mg. of oil free sodium hydride, 4.91 g. of 2-amino-6- 
cyanobenzothiazole and 4.0 g. of ethyl 2-(dimethylaminopropylamino)-5-ethylthiazole-4-carboxylat8 in 65 ml. 
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of dry dimethylformamide gave, after reacting at room temperture for 48 hours, 1.10 g. of product, m.p. 
159-161* C. 



EXAMPLE 22 



J{ p— ^ " " R2 = H; Q = NH;p = 2; and R\R b =HCH 2 )5 ) 

■ nmr«ri,im of Examole 17 678 mg. of oil free sodium hydride, 4.95 g. of 2-amino : 6- 

cys Zl^TZ\o g X. ^(pipendiLthy.am.no) thiazo.e^-carboxy.ate in 65 mL of dry 
75 dimethylformamide gave 2.0 g. of product, m.p. 230-232 C. 



EXAMPLE 23 



20 



2 .Ami nom^^ hydrobromide (ll. X = n-C.H 9 ; Y=H; W - H; 

- Mnn,lut i - R i = H; R * s h ; Q = C H 2 ; p = 0; and and R 5 = H) 



25 



30 



35 



40 



45 



50 



A N-(4-ethoxycarbonylthiazol-2-yi)ben2amide 

precipitated solids filtered and dried. 20.16 g.. m.p. 146-147 C. 

B. 2-aminoethylthiazole-4-carboxylic acid hydrochloride 

, * * c^ m r,io M9l6a)was added to 25 ml. of concentrated hydrochloric acid and 
SElSTSiE SKii. ^ -* « P-due, filtered and dd e d. „.s » m.p. ». 

282' C. 

c 2-(t-butoxycarbonvlaminomethyl)thia2ole-4-carboxylic add 

Xion (1 x 150 mi.). The ethyl acetate was dried over sodium sulfate and concentrated to 25 ml. 
The product was filtered and dried. 2.9 g.. m.p. 185 C. 

D. succinimido 2-(t-butoxycarbonylaminomethvl^thia2ole-4-carboxylate 
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To a solution of 1.75 g. of the product of Example 23C in 10 ml. of tetradhydrofuran was added 940 
mg. of N-hydroxysuccinimide and the solution cooled to <10* C. in an ice bath, Dicyclohexylcarbodiimide 
(1.67 g.) was added to th reaction mixture, which was then stirred for 16 hours under nitrogen. Th_ solids 
were filtered and the solvent removed in vacuo , the residue was taken up in 800 ml. of ethyl acetate and 
washed with 10% aqueous citric acid solution (3 x 150 mi.), a saturated aqueous sodium bicarbonate 
solution (3 x 150 ml.), water (1 x 100 ml.) and a brine solution (1 x 100 ml.). The organic phase was dried 
over sodium sulfate and concentrated to 25 mi. The product was filtered and recrystalllzed from ethyl 
acetate, 2.12 g., m.p. 171 * C. 



2-(t-butoxycari3onylaminomethyl)-N^ 

A mixture of 4.82 g. of 2-amino-6-n-butylbenzothiazole, 7.1 g. of the product of Example 23D and 250 
mg. of 4-dimethyiaminopyridine in 75~ml. of ethyl acetate was refluxed for 15 hours. The mixture was 
cooled to room temperature and diluted with 1 liter of ethyl acetate. The organic solution was washed with 
10% citric acid aqueous solution (3 x 200 ml.), water (1 x 200 ml.), saturated aqueous sodium bicarbonate 
solution (3 x 200 ml.), water (1 x 200 ml.) and a brine solution (1 x 200 ml.). The organic phase was dried 
over sodium sulfate and concentrate to 30 mL On cooling solids formed which were filtered and dried 6 1 
g., m.p. 143-144" C. 



F - 2-aminomethyl-N-(6-n-butylbenzothiazoJ-2-yl)thla2ole-4-carboxamide hydrobromide 

A mixture of 3.5 g of the product of Example 23E in 50 ml. of a 33% hydrogen bromide in acetic acid 
was heated to reflux for 10 minutes. After stirring at room temperature overnight, the reaction was diluted 
with^25 ml. of acetic acid and filtered. The solids were recrystallized from methanol. 723 mg. mp 255- 
257 C. dec. 
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Claims 

1. A compound of the formula 



10 




O 
II 



— r 



H 



and 



T5 



20 



25 



30 



35 



and 



and 



— ii 



>— s 

R 1 R 2 




Ill 




.R 



o /-=\ 
ii / \ H 

C-(v />-NHCNH. 



IV 



or a pharmaceutically acceptable salt thereof, wherein X is (C-Csjalkyl. hydrogen (C-Cs)alkoxy. (C,-C 5 )- 
a^lthn^-CsJaikylsulfinyl, (C-Csjalkylsulfonyl. fluoro. chloro. bromo, nitre, Wluoromethyl carbamyl 
«• NN-di(C,-C3) a lk y lc^bamy.; phenyl, fluorophenyl. methoxyphenyl, hydroxypheny , cyano cyclohexyl or 
^oxviSsJalkyl; Y is hydrogen, (C, -C s )alkyl. (C-Cs)alkoxy, fluoro or chloro; W .s hydrogen. C,-C 5 )- 
aCT c -C alky! cyano, fluoro, chloro or bromo; X and Y when taken together frorm a benzo nng or a 
teSdrobenzo ring; Z is hydrogen, fluoro. chloro, bromo or (C^alkyl; R is a substrtuent of the formula 



45 



50 



55 



N 

II 4 
(CH-) (NH) C-N-R 
z n in | c 

R 



or (Q) (CH 2 ) p NR 4 R 5 



where m is an integer of 0 to 1; n is an integer of 0 to 2; R 3 . R* and R are each hydrogen or (C-C^alkyh 
qTcS, 0 NR< or S; P is an ingteger of 0 to 3; R* and Rs when taken together with the n.trogen to wh,ch 
ttev ar attached are" piperidino. pyrrolidino. morpholino. th,omorphol.no. p.peraz.no or 4- 0,-0- 
aiSpiperizfno; R< is hydrogen or methyl; R* is hydrogen. (C-CUJa.kyl, nitro. cyano. Muaron^*™ 
chloro or bromo; and R 6 is (C,-C 3 )alkyl, (C,-C 3 )alkoxycarbonyimethyl or benzyloxycarbonylmethy^ w,th the 
P^o ttTln compounds if formula I. Ft is at the m or p-position to the carbonyl attachment and when Q 
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10 



40 



is O, NR 4 or S, p is 2 to 3. 

2. A compound of claim 1, formula II. 

3. A compound of claim 2, wherein R is 



N 

-(CH.) n (NH> C-N-R 4 
2 n m | 

R 



where n is 0 t m Is 1, R 3 , R 4 and R s are each hydrogen, W is hydrogen, R 1 is hydrogen and R 2 is hydrogen, 
(Ci-C<.)alkyl or bromo. 

4. The compound of claim 3, wherein X is 6-trifluoromethyl and Y and R 2 are each hydrogen. 
75 5. The compound of claim 3, wherein X is 5-fluoro, Y is hydrogen and R 2 is l-propyl. 

6. The compound of claim 3, wherein X and Y taken together are 4,5-benzo and R 2 is hydrogen. 

7. The compound of claim 3, wherein X is 4-methoxy, Y is hydrogen and R 2 is ethyl. 

8. The compound of claim 3, wherein X is 5-fluoro, Y Is hydrogen and R 2 is methyl. 

9. the compound of claim 3, wherein X has 5-fluoro, Y is 7-fluoro and R 2 in ethyl. 
20 10. The compound of claim 3, wherein X Is 4-fIuoro, Y is 7-methyl and R 2 is ethyl. 

1 1 . The compound of claim 3, wherein X is 6-cyano, Y is hydrogen and R 2 is methyl. 

12. The compound of claim 3, wherein x is 5-fluoro and Y and R 2 are each hydrogen. 

13. The compound of claim 3, wherein X is 5-chloro, Y is hydrogen and R 2 is methyl. 

1 4. The compound of claim 3, wherein X is 5-chloro, Y is hydrogen and R 2 is ethyl. 

♦ 25 15. The compound of claim 3, wherein X is 6-phenyl and Y and R 2 are each hydrogen. 

16. The compound of claim 3, wherein X is 5-fiuoro, Y is 6-fluoro and R 2 is hydrogen. 

17. The compound of claim 3, wherein X is 4-methyl, Y is 5-chloro and R 2 is hydrogen. 

18. The compound of claim 3, wherein X is 5-fluoro, Y is 6-bromo and R 2 is hydrogen. 

19. The compound of claim 3, wherein X is 5-fluoro t Y is hydrogen and R 2 is bromo. 
30 20. The compound of claim 3, wherein X is 5-chloro, Y is 6-methyl and R 2 is hydrogen. 

21 . The compound of claim 3, wherein X is 7-trifluoromethyl, Y is 6-chloro and R 2 is hydrogen. 

22. The compound of claim 3, wherein X is 6-phenyl, Y is 4-methoxy and R 2 is hydrogen. 

23. The compound of claim 2, wherein R is 

.R 3 



•(CH 2 ) n (NH) C-N-R 4 
2 n m | 

R D 



45 



where n is 0, m is 1, R 3 . R 4 and R s are each hydrogen, R 1 is hydrogen and R 2 is (Ci -Chalky!. 

247The compound of claim 23, wherein X is 7-fluoro, Y is 5-fluoro, W is 4-methoxy and R 2 is ethyl. 

25. The compound of claim 2, wherein R is 
(QXCHzJpNR'R 5 

where p is 2. R 4 and R 5 are each hydrogen or (Ci-C 3 )alkyl and R 1 and R 2 are each hydrogen. 

26. The compound of claim 25, wherein Q is S, R 4 and R 5 are each hydrogen, X is 6-phenyl and Y and 
W are each hydrogen. 

27. The compound of claim 25, wherein Q is NH, R 4 and R s are each methyl, X is 6-phenyi and Y and 
50 W are each hydrogen. 

28. The compound of claim 25. wherein Q is NH, R 4 and R 5 are each methyl, X is 6-cyano and Y and 
W are each hydrogen. 

29. The compound of claim 25 r wherein Q is S, R 4 and R 5 are each hydrogen. X is 5-fluoro and Y and 
W ar each hydrogen. 

55 30. A compound of claim 1 , formula I. 

31 . A compound of claim 30. wh rein Z is hydrogen and R is 
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/R 3 

N 

" 4 
4- (CH-) (NH) C— N— R 
& n m |. 

R 



where n is 0, m is 1 and R 3 , R* and R s are each hydrogen. 
10 32.-The compound of claim 31 , wherein X is 6-nitro and Y and W are each hydrogen. 

33. The compound of claim 31 . wherein X Is 5-fluoro. Y Is 6-fluoro and W is hydrogen. 

34. The compound of claim 2, wherein R is 

»5 whe?e H R' N a^d% are each hydrogen or (C, -CJalkyl or together with the nitrogen to which they are attach d 
«;r^riHin rt - pi and w are each hvdroqen and R 2 is hydrogen or (Ci -Chalky!. 
18 P 35 The compound ^ 34 wherein X is 5-chloro, Y is 6-ch.oro. R 2 is ethyl. Q is NH. p is 2 and R* 

£ T^mpTund'of claim 34. wherein X is 5-ch.oro. Y is 6-chloro, R 2 is ethyl. Q is NH. p is 3 and R* 

20 ^ 37. The^mp m outd y of claim 34. wherein X is 6-cyano. Y is hydrogen. R 2 is athyl. Q is NH. p is 3 and R 4 

3,111 zl T^VSmpTuS'of claim 34. wherein X is 6-cyano, Y is hydrogen. R 2 is ethyl. Q is NH. p is 2 and R* 
ar ,H bs Tonftther with the nitroaen to which they are attached is piperidino. 
25 39 T^CTo?3?m 34. wherein X is 6-n-butyl. Y is hydrogen. R 2 is hydrogen. Q is CH 2 . p ,s 0 

"*£ ?£^£££^ comprising a compound as claimed in any one of claims 1 to 39. 
together with a pharmaceutical^ acceptable diluent or carrier. 
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Claims for the following Contracting States: ES, GR 

1. A process for preparing a compound of the formula 




wherein M is 



45 



50 



or 




55 



wh«r« X is fC-C^alkyl hydrogen. (C,-C s )alkoxy. (C-Cs)alkylthio. (C,-C 5 )alkylsulfinyl. (C-Cs)alkylsulfonyl. 
ZZ o£S , ?S n£o. iSf.uoLethyl. carbamyl. N.N-dKC i; C3)alky.carbamy., pheny.. ^orophenv, 
rnethoxyphenyl. hydroxyphenyl. cyano. cyclohexyl or hydroxy(C 1 -C s )alkyl; Y .s hydrogen. C,-C s )alkyUC,- 
gSSSS «uo o or chloro; W is hydrogen. <C,.C 5 )alkoxy, (C,-C s )alkyl. cyano. fluoro. chloro or brorno, X 
2d Y when Jaken together form a benzo ring or a tetrahydrob n 20 ring: Z is hydrogen, fluoro. chloro. 
bromo or (Ci-C 3 )alkyl; r is a substituent of the formula 
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-(CH 9 ) (NH) C-N-R 
z n m j - 




or 



(Q) (CH 9 ) NR 4 R 5 
2 P 



5 



R 



where m is an integer of 0 to 1; n is an integer of 0 to 2; R 3 , R 4 and R s are each hydrogen or (Ci-C 3 )alkyl; 
^ Q is CH 2 , O, NR 4 or S; p is an integer of 0 to 3; R 4 and Rs when taken together with the nitrogen to which 

they are attached are piperidino, pyrrolidine morpholino, thiomorpholino, piperazino or 4-(Ct-Cs)- 

alkylpiperizino; R 1 is hydrogen or methyl; and R 2 is hydrogen, <Ct -C*)aikyl, nitro, cyano, trifluorometyi. 

fluoro, chloro or bromo, with the proviso that in compounds where M is phenyl, R is at the m or p-position 

to the carbonyi attachment and when Q is O, NR 4 or S. p is 2 to 3 characterized by reacting! derivative of 

the acid of the formula 
15 M-C0 2 H 

with a 2-aminobenzothiazoie of the formula 



or an alkali metai sait thereof in a reaction-inert solvent until the reaction is substantially complete, and, 
optionally, alkylating the product wherein R 1 is hydrogen. 

2. The process of claim 1 f wherein the acid derivative is the N-hydroxysuccinimide ester and the 
reaction-inert solvent is dimethylformamide, dimethylsulfoxide or N-methyl-2-pyrroIidione. 

3. The process of claim 1, wherein the acid derivative is the acid chloride and the reaction-inert is 
dimethylformamide, dimethylsulfoxide or acetonitrile. 

4. The process of claim 1, wherein the acid derivative is an alkyl ester, the 2-aminobenzothiazole is as 
the sodium salt and the reaction-inert solvent is dimethylformamide, dimethylsulfoxide or acetonitrile. 
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